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Hi’rops of PraoF* 

P EACE bi-iiigs H return to iionuHl in all military' and naval 
iKi-iijinliona P»tE-i>t in tlip air sprviea. It U here Uiat 
lilt* hiizanls are nnt i*onfinpd to warfare. New devel. 
gliimnit 19 lu'rpSAiirj- and one of tlip inevitable results of 
proensRi is to bo seen in tbe snd fate of those who made their 
last lUslil with the Rrnnu. 

The nrinnls of tliv I'niteil States will always contain pag:es 
of brilliant nrliioveinonts of lu*r soils in the air. These are 
not eoiiliiieil to wartime alone. Our early pioneers of flight 
risked their lii-es willinelj- to advance their chosen art. It 
will ever lie -vn with the men wlio soar into the heavens and 
add their part to the 'vorld's knowledge. Those brave eotn* 
radi's of the nir w ho have lost their lives in the Roma accident 
have ijniiicd the trlory that eonies from having given their all 
in the mlvanecuicnt nf nur emintry’s national security. 

They were our friends. IVe took pride in their achievoments 
and suv.-e*ses. We now bow our heads in sorrow over their 
suiircinel\' sad saerifiee in this the erealcst of all tragedies of 


.Veronaiilical Rosearrh and Experinientation 

T he rwem iKiinhing tests off the Virginin Tapes were 
I'tiiiipletely eouelusive evidenve of the treniendotis pos- 
-.ilniitiis. ol the «iri>!nne as ii military weapon. It is 
beliiwisl thet the w*il11ngnes.9 of the seweml powers to cut their 
naval pisuriTiins enii lie iUre<-tly tmetd to the results of these 
bombing tests. 

Vet nerinl warfnre is in its iiifniiey. Kor example, the recent 
bombing tests were enrried on uiiiier JtH'O ft. nltitude with 
what were known to he ee*mparntivel.v etude bonih sights. 
Inti] iT'eentl.v the highest altitude tiinl lliese bombing nii'|i|nnes 
— the Martin Boinhers -eoulil reai h was 9.000 or 19.000 ft. 
ahere in daytime hiiiiibing they woii’d baxe lieen visible from 
tbe ground and subji'cr to anti-nii'ei'nft flrx*. Since these tests 
the sUpeivhai^r ]>iinciple Inis biM'ii applied to the ^fartiii 
Bombers nnd they have flown that aivplnne to nil nltitude of 
27,1100 It. — the highest point ever isnebed by n multi-motored 
airplane of this siiEe. 

Tbe tremendous importance to the country* of this funda- 
mental ivsenrch work wbieh hns been so successfully carried 
on at McCook Field eiut not la? over <*stimated. 

Now that our bombing planes can tly above 25,000 ft. and 
there he completely invisible from the ground and therefore 
safe from nnti-airemft fire, it n'liiains for the Air Service 
Engineers to solve the problem of developing a bomb sight 
which will make it jiossuble to do accurate and certain bombing 
from this tremendous altitude. Certaiuly sights have been 
developed for guns to shoot at Ibis range. No one can gninsay 
the possibility of developing a bomb sight that will do this 

The people of this country are convinced of the importance 


of the military nnd <'omniercial development of the airplane. 
Congress should reei^ite the work tlint lias been done by tbe 
Air .Servii-e and the paramount importance to this country 
of holding together the efficient research oi^aniaation now in 
existence at McCook Field and allow tbe pipper foods to 
continue to cany on this important work. 


What is a Subsidy? 

T here is a p 0 )>ular belief that the genius of the Auierii-mi 
jieople is uiieonquerably opposed to subsidies to anv 
particular industry, but there ;s nothing in the past 
liistory of the United States to indicate that such is the case. 
The protective tariff is nothing hut n subsidy, every embargii 
is a subsid.v, and even aside from those industrial grants there 
has been freqnent legislation in the pnst to assist railwiads- 
thc merelmnt marine and other enterprises judged to hr 
essential to the public welfare. A partieularly notable instaiiei' 
is the allotment of nunierous amoirnts of the public demaiid 
to the so-called land-grant rnilroads in tlie early days of the 
opening up of the AVpst. 

The most fundamental objection to a subsidy seems to arise 
from the general feeling that any move in the direction of 
snbaidiEBtioi! of an industry nieans an exjienditure of untold 
wealth, the nppropriation of sums large even in tliese days 
of huge gos’prninental budgets. That feeling, howes-er, in the 
cnac of oin-raft. like the belief as to the absence of snbsidics 
in the post, is not fonnderl on facts. The subsidy e.xpciiditures 
of Eiiroiieiui nations wbieh grant governmental nsvistanee 6> 
companies opc*ralitig eoinmereial aircraft arc extraordiiiarilv 
small, nnd it is astonishing to see liow' much can he dune with 
a moderate appropriation. The British govemmeiit. for ej- 
nmple. exjicnded on behalf of civil aviaiiou during the laAt 
compU-te fiscal year only £200.009 ($t»0.n0fl). The French 
republic nllottml to uirpinne subsidies in the snin<' period 
33,090,00<i francs l$2,500.090) nnd this sum was snffieient, 
as Ls well known, to keeji lines oiieratinu between Paris and 
London, Paris and Brussels, Paris and Warsaw. Bordeaux 
and Santauder, Marseilles and Montpellier, and Toulouse ard 
Casahlanea, in addition to several shorter or intermittent 
routes. The Dentsche Luttrr-ederei received a subsidy fn»m 
the fin.tneinll.x' barrassed Trermaii government of ap]>roxiiiiately 
15,000.000 Biarks, or ?200,000 at the rale of exchange tbim 
existing, and ran lines all over Oermany as a result. 

A snbsidy policy for the United States may be unw-ise or 
aBnetessary. bnt it should nut be dismissed as involving vast 
expenditures, as practically every nation in Europe has come 
to subsidization of one sort or another and as it is evident 
from thut fact and from the statistics enumerated above that 
the financial burden is not really so eniahing as a superficial 
inspection ndght lead one to suppose, Fndeed, the expenditure 
is almost infugnificant on the scale by which gov'ernmenial 
expenditures are habitually measured at the present time. 
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Airway Field System and Investment 

Discussion of the Type and Cost of Airdromes 
Required on Public Passenger Air Transport Service 
By Archibald Black 


In the course ot oiu* stndiee of comniercisl air tTanaporta* 
tion we have fonnd it uecesear}' to consider various luethods 
of providing soitable station landing Holds and emergency 
landing provisions. This abort note d(«cribe» a system wbieb 
we have worked ont and have come to regard os the most 
^neraJly suitable for the operation of commercial airjilaue 

tecMCd Smrion FUtds 

The system in general osc by airways to date eonsista of the 
use of leased station Helds. When engine or other trouble 
necessitates a landing between stations the pilot makes use of 
any clear plot of ground witbout regard to its ow'nership. 
The ifoestion of damage is adjusted later with the property 
owners, who as a rule have bera very tolerant so far on ac- 
count of the novelty of the airplane. This is quite (jbviously 
a temporary condition. Wc have bud considerable discussion 
r^arding the advisability of govdVnment ownership of land- 
ing Helds which have, rather inconsistently, been compared to 
bigbw'ays, although the railroad tvould be a more logical 
analogy'. Sneh government ownership would be divided be- 
tween municipal, county, state and federal authority and wo 
donbt very much if it is feasible to get all together in one 
comprehensive system. Kven if this ammpuiient could bt* 
systematized, it would probably leave unsettled the vital 
question of emergency landing spaces. 

The necessity of a railroad completely' controlling its own 
right of w'Hy is accepted w'itliout <(nestioti. A parallel <* 011 - 
dition is found in the necessity of complete control of station 
and emergency landing Helds by' the company operating a;i 
airway on anything like a ^•omp^ellpnsiv'e scale. In the case 
of fnany' cities only a aioglc j>lot suitable for a landing Held 
is available. Although sounding strange to those who have 
not eomc into close contact with the motter, this has been 
found to be a fact. In such cases the control of w'hnt miglit 
be called the strategic Held is of vital importance to the trans- 
portation Hrm operating into and ont of the city in question. 

From time to time the transport aiiqilanes will be )>ut to 
the regrettable nceeasity of making forced landings betw'een 
the station Helds. Telephone lines, power wires, ditches and 
other obstructions, not to mention the question of obstructing 
traiHc, eliminate the poseibility of using public roads for this 
purpose. If such landings are rantinued to be made, as at 
present, cm private projmrty not controlled by the operating 
company legal action by the owners for recovery' of damagees 
will be inevitahle as soon as the novelty' w'ears off. liy the 
lime justiHable Iswsuits arc added to those which will inevi- 
tably' be brought without just cause the total cost may' become 
very serious. Air transport companies will soon b^nic re- 
gaidfd as public utilities and n tendency exists among a 
certain class to regard public service C'or]>orations as legitimate 
prey in courts of law. This is a point worth keeping in mind. 

Emer/tency F.'elde 

All of the above points to the necessity of the trans|>urt 
Arm controlling not only' its station landing Helds but the 
necessary cmergoncy landing rights os well. The emergency 
landing Helds being generally located in open country where 
ground is cheap, they' might as well be specially set aside for 
this purpose instead of any attempt bring made to use the 
space as pasture at the same time. Cows are rather bulky 
objects to hit when landing with a stalled engine, In either 
ease the fields could be owned by a holding company and 
leased to the transport firm or simply leased for a long period 
direct from the owners at present. The system recommended 
by the author consists of a bolding company, under the same 
control as the tranaport company, and owning outright each 


of the station Helds, all of the fixed property tbcroii a.s wdl 
as a series of emergency nuiways along the aiiway, 

SueV runways should be saHtvieutly close to each other to 
keep the company's machines nlw'ays within glidii^ distance 
of one of them or a station Held when Hying at 50U0 to 0000 
ft, above the level of the ground. This w'ould necessitate a 
chain of landing ruuw'ays each about ‘J5 miles apart along the 
route. These runways need not, io any sense of the wot^ be 
landing Helds but simply long narrow plots preferably of 
I, or X shape and just large enough for a well trained pilat 
to he able to bring his mnehine down safely in case of engine 
failure or similar emergency'. The main i>ortion of the run- 
way's w'ould be graded to nearly level while the ends would be 
slightly banked to liecrcase the poasiUility' of ruoning over the 
property' lines. Xo doubt a more satisfactory method of 
shortening the lantUng run will be devcl«i)ed later, hut in any 
case tlic runway' mu,.l be long cnougb to make a take-off 
possible. Each ]iliit wmiUi Ih' ^-upplicd with u small shed 
containing gasoline, oil, first aid kit, lanterns, n few' imi>ortaiit 
spare parts such as tires and st>ark plugs, eniergciicy tool 
kit aitd (where ]>ossi1>let n telephone. The property should 
be fencet] in just sufficiently to discourage |H>tenlial ties- 
passem. the fence |mint<sl black and white alternately' to be 
clearly' visible from the air, and waniing .sigius placed where 
required. tvind cone or ntlier suitable wind indicator should 
also be provided. -Where night flying Ls to be done the neces- 
sary guiding is|iitpiaent slitmid Ih* incltideil. 

In order to ke»*\> the necessary' investment or rent to a 
minimum all ground sliould W used to the very best advantage 
both in the emergency ruiiw'ay' and the station Helds but por- 
tieularly the latter. Tlie complete ejuestion of best utilization 
of the ground is tied up with many' others and will la* dis- 
cus.sed fully in a later ]mbli<'ation. It suffi<'es to say' here that 
a plot about 2000 ft, by 2000 ft., if pro|>erly' arranged, is 
suitable for the station Held. The general arrangement of a 
Held of this ty-|>e is shown in Fig. 1 and it will Iw noted that 
the diagonal arrangement makes it possible to provide two 
crossml runways i-ach almut 2fi00 ft. long although the side 
of the field is only 2000 ft. While smnller i>lots can he used 
it is advisable to luise estimates upon the 2000 ft. plot to allow 
for outside obstructions as well a- for e.vpansion. of tlie |i1ant. 
When the purchase of the plot is being negotiated a strong 
effort should he made to place, as a condition of purchase, 
some restrictions u{K}ii the heigiits of future structures on the 
adjacent property'. A restriotiiin limiting the height of struc- 
tures to ahout 10 iH»r cent of their distance from the landing 
field pro|ii*it.v line. 

The necessity of locating station Helds as near the city as 
practicable and in proximity' to a good road and to the rail- 
road will probably' bring the cost of this property' to between 
$l,0Ot> and $2,000 per ai*rc. Tiie figttre of $1,600 per acre 
for tliis clas.s of proiierty' i-an pi-ohably In* taken as a reason- 
able average although it should he kept in mind that this w'ill 
increase ranid'v if the plot is clnse to one of the larger eilies. 
On this basis the 2000 x 2000 plot would eo.st ahout ei3S.(HtO. 
As matters stand at present it is |iossible to rent a plot of 
ibis t.vpe for $2,000 to $.5,000, per y'ear liei'ause it lias little 
value for other than farm use until improved. However sueb 
rental is hv no means a fair return on the vabie of the pro- 
nertv as this condition cannot lie expected to last after landing 
fields heeome more used. Figuring a grass return of 7 oer 
cent of the vn'ue the rentals of the plot would be atmut $0.(160 
per year. 

It is p^ible to reduce the cost of the station field by using 
L plots instead of square. Tlie L t.vpe however, somewhat 
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liiniU expansion of the plant in addition to limiting the take- 
off directions and shonid therefore be considered only where 
property cost runs higher than usual or where funds are more 
^ited. Engine trouble during taking off might necessitate 
landing on the odjoining property with this type of field and 
the square field is in every way to be preferred. 

Mminu/m Ground Con 

The minimum ground cost is readied by using an L plot 
having each leg 1800 ft. long by 750 ft. wide. A field of this 
sise while practicable, is not advisable and where the L field 
is dei'ided u[Km it should Ik* at least the siro reoiimniemlod by 
the Air Service for tiiis tyiie, 1800 ft. by' 000 ft. per leg. If 
possible the size should be increased to 2000 ft. by lOOO ft. 
per lee. On the basis of cost of $12500 i>er acre and rental 
of 7 T'cr cent these fii'Uls would cost ns follows: 1800 x 7.50 
field coat $73,000. rental. $5,152: 18IH) x 900 field, cost $83.- 
700. rental. $52«5!); 2000 x IIHIO field, cost $103,500. rental. 
$7,245. Obviously llic saving in ground cost by using the L 
field is considcrahle hut tliis must be balanced ngain.st Us 
other disadvantogcB. 

In the ciiK' of the cniergcncy runways along llie airways there 


lights, such as acetylene, can be used. It is of some import- 
ance to have telephone counection so that there may be no 
avoidable delay when a forced landing is made. 

Fig. 2 shows the proposed arrangement of cmetgenty 
runways of this type. It should be understood that the dimen- 
sions given are to be regarded os the minimum and that tfa(>y 
should be increased some where the ground cost and fnmis 
available permit, Taking as the average size an L plot havii.g 
em'h leg V260 ft. long by 200 ft. wide, the total ground re- 
quired will be about 13 acres. Itocated in open country', ns 
such runways will generally he, this ground will cost $100 to 
$'200 per acre as it falls within the dais of farm property. 
Eai'li emergency runway plot would thus cost on the averai^ 
aliout $1950. Kente<l on the basis of 7 per cent gross revenue 
to the owners, the annual rental w'ould be $150. It should 
he noted here that some of the emergency rnnways may be 
liH'iiled fairly' dose to cities or small towns, in which case 
these figures would Ik* increased. 

Ttco 7'enmfice Airwoyr 

1'o provide a basis for determining the additional <*<ist of 
ground required for airway piir]>oses using the proposed 
eiiicrgt'ncy railway sy'stem tw'o speeific projeets are considered. 




than that actually required for landing from four [lointa of 
the compass. Indeed where winds are generally from the 
same diroctioo, ns may sometimes be the case, it will only be 
necessary' to provide for two direction laudings. The require- 
ments for emergency landing runways can be mat by a 
narrow' 1^ L or X plot. Each leg should bo from 1000 to 
1500 ft. long by 200 to 250 ft. W'ide. 250 ft. or more is more 
advisable but '200 ft. is mentioned because it makes possible tlie 
use nf projicrty cut by streets into the regulation 200 ft. deep 
blocks which is another advantage of the runway system. The 
sartace should be sliglitly banked at the end of eaeb nmw'ay to 
deerense the possibility of running over the property line when 
effecting a landing. Surrounding property should be so re- 
strieted as to hnilding heights as will avoid future structures 
interfering with the use of the ranways. 

Such eaiergenc.v runways being located generally in open 
country there shonid be little for building close to the 

actual runway and it should be possible to make this restrie- 
tioi; a condition of the purchase or rental. To further deerease 
the cost of the property used the runways need only have a 
narrow striji about 20 ft. wide eonnecting with the public 
rondwav and need have no railroad eonnection. Even if night 
flying is contemplated it is not of vital importance that the 
field he close to electric power lines as other types of gnide 


The maximum distance between station Helds U taken us about 
400 miles while the maximum distance between emcr^ncy 
runways is taken as about 25 miles in each project. Fig. 3 
shows two complete airw'aj' systems, one connecting New York 
with Cleveland and Chicago, the other connecting New Yi>rk, 
Washington, Charlotte, Atlanta, New Orleans, Houston, 
Brownsville (customs), Tampico and Mexico City. The iMt 
“jump” calls for altitude flying and might rci|uire special 
equipment. It is however an important of the system, 
offering considerable saving of time over railroad connections. 
Tile first system U one with heavy express and passenger 
traffic to draw upon and w'here si>eed ia of great importiince 
but with the disadvantage that on the other hand it cornea into 
direct competition with the beat railroad service in the country'. 
The second system would have leas traflie to draw' upon hut 
it would tap a greater number of cities and would compete 
with a jioorcr railroad service than the first. Another feature 
is w'orthy of mention also. The first system w'ould he forecd 
to solicit its passenger traffic among the more consem'ative 
business men of New York and (!niie*go who would beeilow 
to use the new method nf travel. The second system would 
have a more adventurous class to draw upon and this would 
probably go a long way to balance the smaller express pacicage 
business available of this line. 
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proxiniation of the wiod above tbe viouds rotative to the 
ground. 

Anotiier iiiotliod of detonuining the wind during a fliglit is 
by an analysis of a tveatber map. Frevious to any flight of 
tong dnration the proltablo winds w'itl be predicted by a study 
of tlio weather conditions along tlie route. Unfortunately the 
factors wliieb govern llie wiatlier are not as yet well enough 
nnderstood to predict with certainty two or tltree day.*» ahead. 
Consequently the navigator must keep in wireless toueh witli 
ground ohservers along the route and all times lx.' infoniied 
as to the location and paths of atmoaplierie "Highs" and 
••Lows." He can then keep his >jvin weather ma(> drawn op 
to date and from it de^ruiiiie appraxiniately tbe wind 
direetion and velocity. 

Vniler normal conditions tlie method of dead reekoning 
navigation is suffieiently aci'uralc to navigate several hundred 
miles, hot on longer journeys over water or wheit no land 
marks are distinguishable it beeomes imperative to liavc some 
means of checking the dead reekouing or "logged" [Mwilion. 
This can l>e done in two ways, one by the traditional nautical 
metiitxl of astronomical observations, snd the other hy means 
of wireless direction finding. The first method, that of deter* 
mining |Kisitiou by astronomical observations is n rather 
comprehensive suhje*'t and in this short article only a brief 
abstract of the method is possible. 

Obsereotioiu from Ihr NMc'cn/r Bodies 

Every heavenly lx>dy has a jHiint dirwtiy beneath it on 
the surface of the earth; this point Iwing eatlM its “gcograiih- 
icnl ]>osition" for that instant of time. The Nautical Alniaimc. 
a IxKik published each year, cohtains the means of determining 
tlie Iwation in the akics and lienee the geographieal position, 
of (he sun. the moon, the planets and all the navigntinnni 
stars, for any instant of time thniughont the year. Thus, if 
we stood at the geogrnphieal iMisitioii of a heavenly Wly. 
ohserviug the liody in onr aenilh. we could with the iiid of the 
Nautical Almanac and u chwk kei'ping (rreenwlcli time, be 
able In delermine our exact latitude and longituilc mi tbe 
surfai-e of the globe. Obviously it is not always possible lo 
find a heavenly body dins'lly in llie zciiilb, but if a In-aveiily 
ImmIv is ob-sTved anywhere in tbe skies niul its altitude fn»m 
till' horiwjii measured with a sextant, we still could determine 
mir position. Hy suhtraeting Hie ohwived alliludc of the 
hotly fniiM !K) deg. w*e obtain its senitli distanee, that is, the 
angular distanee between our zenith and the heavenly body. 
A little thought will indieate that there are an infinite iiuiiilM'r 
of places on tbe surface of the earth where the altitmle of the 
heavenly hmlv from the hnriron would be exaelly the same 

is a eirele aliont the geographical ;>cisition of the laidy ns a 
center and with a radius tsiual to the zenith diMaiice. Tlieri" 
fore if we take a fairly large sphere of the world and on it 
plot tlie geographical position of the heavenly body and about 
this position swing a circle of radius equal to the renith dis- 
tance, we would obtain a *position eirele.* somewhere on which 
we must be located. This |iosition circle in itself, however, 
does not aid us a great deal hei'ntise its eireumferenee is 
rather long and our dead reekoning position only indicates 
approximately onr location on it. What is needed is another 
position circle or posilion line on which wn also know our- 
selves lo be located. Where this second jxisifion eirele inter- 
sected the first would constitute a ‘euf and would definitely 
locate us. Now this second position eirele can be obtained in 
exactly the same manner as the first, hy making another ob- 
servation on a diiTerent heavenly liody. At night this is n 
simple matter beeause we have reeonrae lo n large number 
of heavenly bodies, the niotm, planets and all the stars. Put 
dnring the day when only the sun is visible, it is necessary 
to obtain the second ixwition line bv some other means. This 
is most readily done hy observing the hearing of some known 
wireli's.-, station and where this bearing line cuts the sun’s 
position circle would be our location. 

Another method is to make two observations of the sun, 
one ill Hie forenoon and one in tlie afternoon. During the 
interval between ohservstinns the son will have altered its 
geographical position bv some 30 or 4f) deg. So that hy 
moving the forenoon position circle over hy the amount of the 
estimated ‘run’ between observations a fairly ae<-urale cut can 


be obtained with tbe afternoon positiou circle. Tbe ucema^ 
however, will evidently di'pend on the accuracy with ivhieb 
interveiiiiig run can lie ascertained. So far we lisve 
assuming that a Ini-ge sphere of the world was avuilaUe n 
whioli to draw the jxisilion circle. Thi.^. needless to say, h 
not feasible in jvractice. The sphere to obtain any acctuicy, 
would have to lx* of considernble eirxi and therefore maps cad 
eliarts drawn on fiat sheets of paiier are used instead, po, 
the convenience of the imvigatm- in .steering coarses these mips 
and charts are usually drawn lo .Meicalor's Pmjeclioii. Th» 
projeetion is admirably suitfsl for that phase nf navigaho^ 
but uiifortunatel.v is not at all suit**d tor drawing ‘tlreat’ or 
•Small Position C'iielcs.' ns these circles np]icar entirely da- 
tortod on this pro.ievtinn. .Vlso. the scale of the charts ■ 
generally so large that it wuulil he im|>ossibIe to locate Die 
geographical and the approximate dead reckoning [lositiM 
on one sheet of the ordiiinrx* «ize charts. To overcome th9e 
difllcultic!., the following priweilun? is ordinarily adopted ia 
laying down position circle-.. 

The altitude of tiic heavenly body for n i-ertain instant of 
time is calculated, ns-suniiiig that the observer Ls at the dead 
reckoning position. Then at the instant of lime ehoven, Ibt 
Bctnul nltitude of the laidy is observed. If the observed valoe 
agrees with the eoinputed value, we know that the assumed 
dead reckoning laisitioii lies on the true jmsition circle. If 
the values do not agree, evidently the dead reckonings positioa 
has lieen assumed too near iw Iihi far away from the grograpb. 
ieal po.silion of the Imdy; tlie amoiiiit in error Iveing equal to 
the difference in d<«rees lictweeii the observed altitude and tbe 
eonipulcd altitude- Theiefore. to draw the true positioo 
circle, it is only neces.sary lo iav down the ••omputi'd azinntth 
of the IkkIv, passing the azimuth tUroiigli llic dead reckoning 
ivosition mid on this line iiiensiiic off the difference in minutes 
(1 min. 1 nautical mile) hctwoeii tiie observed and cal- 
culated alfiliideo- The diri'clioii ineasiircil Iveiiig toward the 
lieavenlv Isxlv’if the obseixeil n't'tude is greater than the 
i-oniputc'l. mil! visa versa if les- tliiiii Hie I'omputed. A line 
drawn! Ibmugli Hii- isiiiil, l eriicndiciilnr In the ar.imiiHi will 
tlien be* a portion of Hu* tnu' posilioii circle on wliicli Ibe 
observer i- locntisl. It iimv Iw n-soimxl for practival piirpo^ 
that Hie sirinli rortioii ol Hie eiri'Uinfeivnie of the position 
lirele -s II slrnight line fur a disliniee of 20 niinules on either 
side of its nzininlh. A posiliiin line so drawn is known as a 
•Rnmmer T.ine* niid the distani-e betwei*ii il hnd the dend reck- 
oning position is calleil the •iiifevcenl.’ The intersei'tinn of F 
Hip two Ruinrncr Lines or of n Rumincr Line and a wire'ea | 
beacon rav would constitute n cut and furnish a cliei'k on tbe I 
dead reckoning imsition. I 

Delfrmining ihe Arlifieutt Horizon I 

The only instniinenl umsI in making these aslroiioinical I 
observations has lieeii a sextanl. The type of .sextant de- | 
velojied for sea iisc is not quite adaptable for air use, due f 
primarily to the lack of a suitable lioriroii from which to 1 
measure an altitude, wbeii ll.ving over clouds. Below the I 
clouds when the sea hovi»>ii is visible or above the clouds I 
when they are of a uiilforai layer all at the same altitude, the I 
ordinary naval I.V|>e sextant can lx- u»eil. But in ha»y I 
weather, or over mountainous <-nunlry or over henjied up and “ 
■broken clouds where there is no semblance of a well defined [ 
horizon it is inifHissible lo obtain nis-urntc observations with j 
the naval lype sextant- Two inetlimls of obtaining an arti- u 
fieiol horizon present theriisclvi*s, one bv- means of a gv-roscope I 
and the other by niemis of a |>endi|iuni. Tlic gyrosixipM I 
nrlifieinl horizon has not yet proven as satisfnctorx* as tbe I 
pcridiiluni tv'iir, fine of the first peiidiiluin tvpe artificiai I 
horizjms consisted nf a simple )iendu'mn niouiited on a gimbal |) 
bearing and with a flat horizontal inirror on to)i. The |>en- 
duliim nsi-illations were partially damiied hv ineaiis of im oil 
dnshpot, and when the mai-hine in which the instrument was 
mounted was finwii steady on an even kei*l, the flat mirror 
would define a raasoriahly iiorizontnl |>lmie. If the nn|de 
between the refleetioii of a heavenly hod.v. as viewed in the 
mirror, and the actual ImiJx* itself, were leensured with aa 
ordinary sextant, the angh' would lie found to In* exaetly iwieo 
the true nltitude of the hoilv from the horizon. In this mniinn 
the altitude of a heavenly IkxIv could Ik* obtained irreanectiw 
of the condition nf the natural horzoii, Tliis method of 
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obtaining the altitude, however, suffers from the disadvantage 
tbat two instruments are required and the total -weight of these 
is necessarily high. An instrument which combines both of 
the previous iiistrumenta in one. and n-hich is much lighter 
and iiion* practicable, ia the ‘bubble sextant.’ This instrument 
oousLsIs of ml ordinary sextant on which ia mounted a small 
gravity coiilrolled spherical-huhlile level. The bubble defines a 
vertiral line (or ii horizontal ]i1nnel from wiiich angles ean 

Tlic biibblc sextant shown in Fig. (4) is a disign of the 
Roral Aircraft Establislmiciit. The i>rinciii]e of the in.stru- 
meiit is shown diugranintically in Fig. (fii. The bubble ia 
projccli'i! through tlie prism and lens to a strip of plain giss.s 
plate wliete it can lie viewed either hy reflection or through 
the glass. When observing a .star it is more convenient to 
observe the bubble hy reflection and Hie star direetly through 
the glass, while for auii ol>sen*ations Hie aun ia more comfort- 
ably viewed hy reflection on the glas.s and bubble directly 
throagli the glass. In making the obsen-ation the sextant is 
held so that the buhhie ia freely floating and the glasa plate 
is rotated through a measurable angle until the bubble and the 
observcil body coincide. A small electric light attachment 
enables the bubble to lie illuminated at night. The size of the 
buhhlc can be regulated by a small hand screw. The focal 
length of the lens and the radius of curvature of the top of 
the hnhhio nre both made equal to the distance between the 
bobble and the tens. Consequently the bubble is alwava in 
focus and appears to move with the observed body if the 
instninicnt should be ixieked in the hand. 

Acewacy of Observation 

III flight, the most iiniiortnnt faetor controlling the accuracy 
of ohservntiona with this type of instrument ia the condition 
of the air. On a calm day from an airplano the probable 
error of a .scries of six ohservaliona would be ahont 10 min. 
of arc. whcrea.s on a Itunipy’ day the i»rohable error might be 
as liigli n« 30 niin. of .arc, Obsen-ations from an airshin are 
much more satiafActor>'. the probable error coming within 
5 min. of arc. These errors outside of the small portion due 
to instrument and personal errors, nre caused hy the effect 
of the Infcral ncccicrntions of the craft on the unbalanced 
mass of the pendulum fliqnid below the bubble) eatising the 
apnarenf vertical to shift. 

The irduction of the astronomical ol>ser\*ntions is usnnllv 
done hv conitiion lognritlims using the principles of spherical 
triironoriiclTV. The method is ouite simple but somewhat 
Ishorlinis. A rather ineenions tubular slide rule known as the 
Bvgi-ave Slide Rule. Fig. (5) was devised hv the British Air 
Min'strv to facilitate these calculations. Bv means of this 
riide rule ordinarv spherical triangles can be solved with a 
como.srntivelv high deereo of accuraev in an apprccinhiv 
shorter time than hy tognrithmic reduction. The rule is quite 
small and compact: ahont in. dia. and 9 in. long. 

The second method of checking the dead reckoning position 
is, aa iireriouslv mentioned, bv means of wireless direction 
finding. This method is a comparatively recent development 
and the results obtained so far have been extremely encour- 
agiier. In fact it is nln'ost safe to predict that in lb* near 
future this method of obtaining position lines wifi he itsed 
ant only by aircraft hut also to a large extent by all seacraft. 

' DiroctioncJ U'irtUss 

There are three types of direction finding wireleae telegraph 
(B.F./W.T.) which can he used hy nircraft. The first type 
IS that in which the nircraft ia equipiied only witli an ordin- 
sty wireless set which he uses to call up two or more land 
stntions equipped «-ith D-F-/W.T. rojuesling them to inform 
her ns to the bearings of lier wireless rays. Receiving this 
information she plots these bearings from their respective land 
Stations and finds her location at the intersection of the lines. 
In Ihc second type, the aircraft is equipped with a D.F./W.T. 
api'aratus. and herself ohaervea the bearings of wireless rays 
eniminiing from two or more land beacon at^iona. These land 
hcsroii stations send out at definite intervals, prearranged 
signals on certain wave lengths. Laying down these observed 
beiirings from their respective stations aa in the previous 
method, she, obtains lier position at the intersection of the 
lines. In tlie third tjqie a specially equipped land station is 


capable of sending out a narrow directional wireles-s beam. 
This hcani swingb almut tlie station in a clockwise direction 
with a constant angular velocity in much the same manner ai 
a revulving lieam of a lighthou.se. As its lieam passe.s through 
the zero or north hearing line a broad wave is sent out in all 
directions. It the angular velocity of the beam is known and 
the time is noted from when the broad zero wave is sent out 
until the beam passes b.v the aircraft las denoted by the in- 
tensity of the signal) then this i>ro)iortional lime of tlic toisl 
time of revolution would indicate the proportional jiart of 
360 deg. that the craft is relative to the station. For example 
if the beam had an angular velocity of one revolution even* 
360 sei'- and the beam- pas.sed hy the aircraft 270 sec. after 
the zero wave was transmitted, the navigator would know that 
he was exactly' due west of the station. The only apparatus 
reifiiired in this method is an ordinaiy wireless receiving set 
and a stop watch. The stop watch can be checked by timing 
complete revolutions, and the bearings can he repeatedly 
checked by timing from .suhse<|uent zeros. 


International Aviation Races in Italy 

The Italian Alinister of War baa just approved a plan sub- 
mitted by the Chief of Air Service (Comando Superiore di 
.Aeronantiea) for several big International Aviation Races 
and competitions to take place in September, 1022. The 
object of these competitions is to increase tbe creation and eoa- 
straetson of new types of airplanes, and prizes will be takrin 
from Air Service funds appropriate for that purpose. 

The first race ivitt he knoivn as the “Grand Prize of Ital;;” 
and will be for airplanes. The prizes for this competition 
will consist of a Cup valued at M,000 lire, a first prize of 
150,000 lire, and n second prize of 50,000 lire, The sceoiid 
race will be known as the “Grand Prize of the Tyrrhenian Soa” 
and will be for soaplane<. In this competition the prizes 
will be of the same amounts as those for the “Grand Prize 
of Itaty”. 

Id addition to the prizes, 400.000 lire will he spent for the 
purchase of the Italian airplanes which make the best showing 
in these two competitions. As at present outlined, each rtce 
ivill be 2000 km. oi-cr a eircuit not less than 500 km. in length. 
In addition to these two races, it has been decided to bsve 
parachute competitions, tbe descents to be made from airplanes. 
Prizes to the amount of 500,000 lire will be awarded in the 
parachute eompetitions, which will alao be international. 
There will be held also a competition for free balloons, the 
money prizes in this competition amounting to 30,000 lire. 


Italiau Competition for Aviation Engineb 
The Chief of tbe Italian Air Service ia otg^izing a large 
international competition for commercial aviation engines, to 
take place in tbe Fall of 1922 or the spring of 1923. Plans 
are being drawn up along lines already approved by 'the 
Minister of War. Money prizes from Air Service funds 
amounting to ono niilion lire will be offered. 

Tbe large money prizes offered in this competition, as well 
as in those for airplanes, seaplanes, parachutes and balloons 
which are to participate in the big International Aviation 
Races and Competitions to take place in Septemher, 1922. xiz: 
the “Grand Prize of Italy" and the “Grand Prize of tbe 
Tvrrhenian Sea" are to be awarded to manufacturing hocuses. 
The Italian Air Service is very anxious for American manu- 
facturers to compete in these events. Detailed regnlatiina 
will be sent when completed and approved- 


Spads at Ellington Field 
A number of Spad 13‘s held in storage at the San Antt'Oio 
Air Intermediate Depot arc bing equipp^ with Wright 180 hp. 
engines for use of the First Pursuit Group at Ellington Field. 
These Spads are to be used by pursuit students as a step up 
to the MB3, which will be available shortly. 


Success of the Air Mail Service 

An Unparalled Service Record Main- 
tained at Comparatively Low Cost 
By Otto Praeger 


The aitu&tioQ of the U. S. Air Mail Serx'ice at this tinjo is one 
enve conoern. It baa softered on the one hand a refnsal of the 
House of Representatives to vote an appropriation for its 
eontinuanec, and on the other hand it faces the advent of a 
new Postmaster General and a Jiew Second Assistant Post- 
master General, who, should conftress Hnally decide to mshe 
an appropriation, will have to shape the policies and ad- 
minister the service. 

The situation is one that cannot be helped by partisan dis- 
paragement of previous efforts, for wiialever_ antagonism 


n i-onerresa toward thi' Air Mail does n. 
It of partisanship, but oot of porhai ’ 

of information- " 


I know, beeau.se I successfully put 

throu^ democratic and repablican congresses three Air Mail 
appropriations, the larf-est, one for $1,250,000, beine olilain- 
i-d from a rei>uhlican eonf-ress for a demoenilie administrat'on. 
All that was re«iuired was to show how the last appropriation 
was sjient and what the ftovemment Rot for the money. All 
that conRress desired to know was that the service was admin- 
istered as eiVTiiomically and as efficiently as it was |H>ssiblr to 
do with the character of oquipment available, and that the 
aovemiiient’s investment really benefitted eommeroial and 
military aeronautics. It was a business proposition with 
congress and was decided by nwrds and reason. 

It an appropriation is to he ohtainetl for the Air Mail for 
the next tiseal year, it can not be obtained by dUpamcement 
or appeal to partisanship hut by constructive ar^nient, based 
on the Rjilendid record of the Air Mail to date. The Air Mail 
lia.s been in continuous operation since May 15, IDIS. In that 
time conereas has appropriated $2,300,000 and this was sui>i>1p- 
Iiienteil by allotments autlioriseil by ■xmtrress out of (plher 
funds to the e.vtent of apiiroximately $JM> 0 ,(M> 0 , makinp the 
total amount cx]>ended under my adiiiiiiistmtion about 
$3,200,000. 

Got of this money »e lind to <'onstnict immnd teniiinals, 
ineludinir haiiKars, shops, etc., and erect ten radio stations with 
towers to cover the service fmni coast to coast. Rettulnr and 
emcTRcncy fiehls had to he prepared; Inriter and more miHlcrn 
planes than were available from the army or navy liad to be 
purchased and approximately 200 «ar plane,' had to he con- 
verted from liitlitinc lo commercial plani-- at an nvcraire cost 
Ilf about $ 1,200 |>er plane. In a number of inslanccs cities fur- 
nished fields or hanRara or both, hut in almost every <'ase we 
hod lo take out of the Air Mail fund for dmiimire. constriietioii 
of runways and roads, or for hnildim; aihlitional shops nr liBiiit- 


ars as nincli as the ^-alue of the donations, 

The total outlay for new planes, reeonstmetion of wsi 
planes, preparing of terminals for the routes between New 
York and San Francisco, Minneapolis and Saint Louis, and 
New York and Wasliinjfton aR^tregated abont $1,440,000, of 
which more than $1,100,000 was spent with the airor^t in- 
dustry for planes, reeonstruction and accessories. This left 
approximalelv $1,760,000 for mainUinii^ finally eighteen 
flying fields and operating one round trip daily (holidays ex- 
cepted ) over the following distances and periods of time ; 
Between New York nnd Washington, 200 miles about thres 

Between New York nnd Chicago, 750 mile*, about two years. 
Biitween Chiengo and San Francisco, l.BOO miles, seven 
roontlis. . .. 

Between Minneapolis and St. I^ouis, 600 miles, seven months 
The econiiiuy that had to be exercised to conduct & forced 
daily service with that anm of money for such a period and 
over such an expanse of territory must impress any one fa- 
miliar with flying operations as effectively as it did impress 
congress wliich criticailv examined tlic details of our npemtioni 
in eoline.iliim with cncli years apiiropriation before voting 
funds for the sei-vicc. .... . - 

As to the effleienev of the Air Mail in those trying first 
three venrs of its- existence, here is the record covering the 34 
month's of niv direction of the service; Twelve montlis, 95 to 
100 i«er «nl ; five month*, 00 to 95 per cent, making seventy 
months with a record of 90 per eeiit up to 100 per^nt^ T^ 


average performance for the entire period > 

$1 per cent. 

Unfortunntelv there have b<icii such casualties in connection 
with the opemtion of the Air Mail ns are inseparable from say 
bold, pimieeriiig venture; yet, at that, the record of the Air 
Mail per 1000 miles of operation shows fewer easnalliea tlian 
obtained in England or Canada over a «>rre*ponding period. 

Such is the service that lias been built from the ground tip 
in three years and that demonstrated wlint could be done with 
the airplane in the wav of maintaining a dependable daily ser- 
vice in spite of verv excellent opinion that it could not be dona 

Add to the record of the Air Mail in its fomiativa period 
the unparalleled n~uU» obtained by llie jircmint sdministrs- 
tion during the past summer and i’all, and W’c have an argu- 
ment more eonvineiiig and more apt lo succeed with congress 
than a i-aiiipaiim of disparapcnienl or ai>i>cnl lo jiolitieal iinr- 


Bumbing Pilots Graduate at Kelly Field 

Thirfy-three officers nnd six cadets suceessfuily completed 
the course of training for bombardment pilots conducteil hy 
the 2nd Bombardment Group at Kelly Field. San Antonio, 
Texas, and gmdnated on Dec. 22. 1921. Captain Arozarenn 
of the Cuban Air Force and Lieutenant Brown of the Argen- 
tine Nav\- were numbered among those who successfully com- 
pleted the prescribed test*. Captain .\rosarena immediately 
dcparterl for Culm, proiiiisins lo reinciiihcr all hi.* friend* at 
Ki'lly Field. Lieiilenanl Brown i- Icni ing for Ixindon. K.iig- 
laud where, in company with other officers of the Argentine 
d Forces, he will inspect and test Avro seaplanes which 

— . : 1 — Upon completion of this d~'~ 

o New York and perform life 


thw offieeia will return t< 


Upon completion of this duty, 
•w York and perform like ser- 
vice* 111 cvioMumu* r-rehase of F6L eeapUnes in this 

country. Ijentcnant Brown has been in the Ooveininent Avia- 
tion s'chools in the United States for two yeara, havi^ first 
received training on seaplanes at the Naval AviaHon School. 
Pensacola, Fla., than primary training on land Planm « 
CarUtrom Field, with advanced training on same at Kelly i leld. 


Safety on European Airways 

U 11 r Snnrduyn. of Nethcrhmds Aircmft Ml'g. Co., New 

York. i-niU .mr nlteiilimi to th<‘ article by Cnt>t. dc Lnver^ 
in -\VI ITION Ilf Feb. I> in wliich the statement is made liiat 
the Iiiitecocrv line* lire, with tlie Aeromarinc Airways, the only 
one* which have so far opersted without an accident. Mr. 
Noordiivii wislu* to state in tlii* c.,nn<wti(m tliot the Dutch 
K.L.M. lini*-. wliicli linve been ninning between Ivondon and 
Amsterdam and .liiistcnlaiii and Ilaiiihnrg daring the last 
two yenrs. hiive also a clean record in tliis respect. Dunnf 
1921 the Fokker F.3 nioiioTilanc used by that company earned 
their passengers a distance of over 400,090 miles in comfort 

Mather Fieid vecentlv received a large new radio outfit, 
consisting of a Naw Vacuum Tulie Transmitting set, with 
two 90 ft. steel towers. When set np it will have a daylight 
range of 1250 miles, continuous waves, a 260 mile daylight 
range for wireless telephone and 1250 mile daylight range, 
eontinuous waves, for bnr.zcr modulation. 


Considering the Passenger’s Comfort 

Practical Suggestions for Overcoming Noise and 
Vibration and Providing Heat and Ventilation 
By W. D. Beatty 


Som^ interesting views eoncemiftg passenger requirements 
an etnnmercial airplanes were expressed in a paper read bg 
Wing Comdr. IF. D. Beatty before the Boyat Aeronautic^ 

Society on Jan. S, 1922. Parts of the paper are reproduced 
Mow . — EIUTOB 

First and foremost among the important items afiecting 
dxnfoTt 1 would place silence. A “desirable attribute” in 1912, 
it has never yet been attained in normal praetiee, and the air 
line passenger still suffers acute discomfort from the noise to 
which he is subjected. 

It is true that tho noise in a machine comes from a variety 
of sources, but it is nigent that some at least should he elim- 
inated. Promising exhaust ailcncccs have appeared exper- 
imentally; it is for designers to incorporate them in their de- 
sign*. Never should an open exhaust point in the direction 
of the cabin. Get rid of the barking roar of the exhaust, and . . , . . 

it becomes possible to identify and so eliminate the other adequate, 
noise*. Probably modifleatinns in the design of iiropeUers Now, hi 
may be desirable, and with a silent exhaust it becomes an 
easier matter to compare the noise effect of two different pro- 
pellers. Fabric covered fuselage* must also, I think, he rele- 
gated to tile past; a stiff wooden covering does not transmit 
to the interior of the cabin the blows from the slipstream in 
the same way that fabric does. 

Vibration and resonance arc closely allied to noise in effect 
on passengers, and should be eliminated. It may be necessary 
on tliese grounds to ensure that the two engines of a twin-eri- 
gined timehine never synchronise. I believe Colonel Bristow 
is trying experiments on these lines. Engine designers will 
need to ntilin motor-car experience, and get rid of that var- 
iety of noises from gears and other moving parts which at 
present are so obvious ill on aero-engine when its exhaust 
does luvppen to be silenced. 


is 18 in. or nn 

less than 18 ii . „ 

With inadequate warming arrangements, a change of air 
frequently then three to five times an hour is likely to be 


uncomfortable in the normal cabin, and under such conditions 
it may be found neceasary to keep tlie velocity of in-eoming 
air down to 1V& to 2 ft. per see. The velocity of out-going 
air may be as much as 10 ft. per sec. at tbe orifice, particular- 
ly if that is at least 18 inehes from the passenger. Design- 
ers should, 1 think, aim at providing for some twenty ebanget. 
per iiour, taking care to avoid dranghts and make satisfaetor}* 
heating arrangements. If it is found that the air is being 
ehang^ too rapidly for comfort, it is a very simple matter to 
close up some of the openings. It ia far more difficult for the 
user of the aircraft so to alter it os to increase the regular 
supply of air if the original arrangements have proved in- 


Imnortancc of yenlilajion 

The next important detail which designers should carefully 
study is that of ventilatiuii. to whieli very' little attention has 
hitherto been given. Adequate ventilation of the cabins of 
commercial aircraft is a jirohlem that presents considerable 
difiiculty'. The cubic space availnlile is very limited, so that 
the air inside the enbin tends to become vitiated rajiidly, 
while the speed of the machine is such that the velocity of in- 
coniing air is often so liigh that the inis.*eiiger feels a draught. 
In rough wenther, therefore, the luifortunate passenger tends 
to saffer from di'iiressioii, headaclie. cold and illness- 

For many years tlie eflieiency of ventilation has been de- 
tcniiiiied h\- the ((iinntity of carbon dio.vidc present in t 
mosphere. The suiiply of air generally recognized ns 
sary lo remove nil sensibli' inipiirilies amounts to 3,000 , 
per hour |>er per*nii. In a present-day cabin of 300 i 
— sesling ten pnssenger* — the air must lie eliangoil 100 times 
an hour if the stanilanl allowance i* to lie provided. In prac- 
tice, such a rate of change i* nnobtninahle, except in unbear- 
ibly draughty condition*. It is clear then that tlih measore- 
mcni of the COi content is likely to continue to be unsatisfac- 
toiy. Prof. Leonard Hill, however, has pointed out that the 
3,fHKl cu. ft. figure can he much redneed if the cooling, drying 
anil radinnt energy conditions are satisfactory. To afford a 
means of deteniiining these conditions lie invented the "Kata” 
thermometer. Experiments have shown that the information 
given by this instrument is an accurate guide to the adequaev 
of the ventilation so tested, and if its readings average 
tween six and eight the conditions may be considered satisfac- 
tory. Now the cooling nnd drying effects of air depend large- 
ly upon its rate of movement, and it may he taken that if the 
^mpergture of the air ia 56 deg. lo 60 deg., its velocity at the 
inlet to the cabin should not exceed 4',2 ft. per see., if the inlet 


air to be ehangcdf Experiments in Amei- 
sleeping cars showed that, provided the foul air was 
expelled, an ample *ui>ply of fresh air found its way through 
cracks and crevices in a swiftly moving vehicle. Personally', 

I think it better to arrange for the removal of the foul air 
than to trust to luck to its finding its way out. It should lie 
practicable to design -suitable aspirators to draw the air from 
the eahin of an mrplaiie — slightly above tlie floor level, for, 
thougli hot air rises, vitiated air tends to descend. It is prob- 
able that air entering through cracks and crevices will do «o 
at such a velocity as to be a sonree of discomfort to passen- 
gers, particnlnrly as its temperature is likely to be low. Air 
inlet.* should, therefore, be arranged at the front of the cabin, 
soniewhat below the roof; the velocity of air entering here 
can readily be governed by the insertion of right angle bends 
in tiie trunk* leading to tiic inlets; each such right angle bemi 
reducing the total flow by .59 per cent. 

It must he rciiiemliered that it is essential that the incom- 
ing air should lie free from inipurities, due to exhaust ga.*cs. 
gasoline fumes, stale oil, and so on. Special arrangements tor 
the nspiration of the air from the engine compartment- — 
w'hicli should in any case he bulkhended off from the passen- 
ger cabin — may be of value in preventing leaks of inijiure air 
into the cabin. 

Temseroltire of the Cabin 

Heating i* closely bound nvi with ventilation, and at tlic 
tempemture likely to be met witli in ordinary flying, it U 
essential that arrangements should be made for warming the 
eahin. It is possible to arrange for a supply of air heated 
by the exhaust pipes, hut it should be remembered that air 
that tins been in contact -with metal heated to some 200 deg. C.. 
is definitely unsuitable for breathing. If a muff on the ex- 
haust is used, it should therefore lie *tep|>ed up, the in-n>m- 
iiig air for the cabin being taken from ttie outer step. 

whieb Cody fitfeii to hi* ninchiiie, healed from a bye-pass off 
tlie engine cooling system. While there arc objections to the 
introduction of such complications in u matter so important 
as the running of the engine, no serious difficulty should be ex- 
perienced in fitting a hot water or steam heating system -wiiieh 
draws its heat from the exhaust. Such a system, once de- 
veloped experimentally, should prove very satisfactory and 
require little or no attention, w'hite its iveight ought not ti> be 

A snitnble arrangement for ventilation and heating might 
he ns follows; — At the fomvard end of the cabin fresh air 
enters at the rate of 3 ft. per see., through an inlet about 12 
in. hy 12 in. in size, slightly below the roof. Aspi- 
rators, arranged below the seat level at the hack of the cabin, 
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aiii-k out llip xitiati-il air. An exhaust liealtil talmlnr boiler 
'iilililn^ '>tt>niii ur liol water t<> n miliator Hltnl two or three 
iiK'lior III tnmt ot' the 1‘rnili air irilel. anil the same heating 
s.vrteiii iiieluilee t'ootwanners in i(ie enlnn fliKir. Sueli an ar- 
miiiji'meiit slioiild iio|iIy fresh air. wariiith niul eonil'ort for 

Till* I'omi of eoiistnu'tion of the eHliiii iliiis-tly atTei'ts its 
oimiith. mill from this |»oiiit of vii‘w the fnhrie-csivereil I'abiti 
is ver.t' liml. With Itiis iiinterini miUiitioii to the outer air is 
so I’Hpiil tliat iiihniiinti' wnnnitig in I'lihl weather is nltoost nnt 
€>!' the ejuestion. .‘^ents. — However. I must return to the snh* 
jes-t ol (nassmigers' miiifort. amt I wish to .say a worii or two 
abont seating aeeomodatioii. It always seems to me timt ehair 
itesigiiera work entirety b.v tradition, and that it any sidentifiv 
study of tile siibjeet ims been rrimle, no nlleiition has tieen giren 
to the eonelnsions reaelieit. If the tires on the wtieids of n 
inotor-i'ai' an* loo sniall the veiiiele is uiu'oijifortatile to ride 
in, atid tlie tires wear ont m|>idly, Kiniilnvty, if the w*eight 
of one's lunly is earrieil Ity a small tHirliim of it, ttiiit iiart 
i|itii'kly gels fiitigned and llie wliole tiod>' feids iineomfnrtabte, 
Only 1is> often simts are designist so tliat nii unms-i>ssarily 
small iiortioii ol one's aiiiiloiiiv Im-bi-s the majority of the 
weiglit. should luit designers stnd.> the prohlem rare- 

fnlly ill isiniuiietioii with niintoiuists and |iitidiiee a light eliair 
imnierly ilesigmsl to suit the hnnian form and to ki>e|i ttic 
loading iH'r s«|, in. of llesli at a low* figtiie. 


Exileil Avros Find Home# 

Trading in joli lots of iiir|ilanes has lieeunie a highl.v exhib 
irnting winter s|H>rt. One ris'ent deal in\'ol\es sfweral angles 
of interest- The idam-s in i|iies|ioii hn\o In-eii involved in 

niaeliines an* Avros with flerget I'ligtiu's. They wi*re tnrneil 
out tiy Kritish eoiistiuetoi's on w*ar eoiilrai'Is to the design and 
spei'inratioiis of V. Kia*. Km*, however would n<*t own 
them fur his own oflspring. In lie sought hy iiijnnrtioM 

111 n*s1rnin llu* Itritisli AItvrafI Itis|iosal Itoaril fnnn distioaing 
of them ns Amsw. Isirge mnnlH*rs wei*e. tiowever, sold liy the 
ItisiKwnl Hoard, whether or not as .\vnis is not n matter of 

Hiigiiiiiing with the heraldeit niTi>*al on ttii*si> siwin*s of n 
shipload of the identieal inaeliines they wen* kiinwii ns .\vros. 
Then the Ameriraii euatodiAiis of the \N* right jialrnts i‘stntilis|nsl 

aueeenafutly in ('ourt their right dhs*t a niyalty on eneh of 

these iimcliiin*s sold. Tlii.s eiiarge on lieiiig imsseil on to the 
eoslotner liad the efTiH*! of lessening the demand for the fnther- 
leM Avros- 

nonpaynient of enstoiiLs, Then, in (he latt<*r part ol' 1921. 
the Uovernnienl, disregarding or uneotiseious of the legal do- 
eision of its judieial braneli u|n>ii the IV right |iatents. to de- 
fray* tlie eustonm ehnrges, sold at nurtion in Rrookly'it 96 of 
the Avros at an avemge prii-e of $75 eaeli. This if will lie 
noted is rattier a mcwlerate priie as junk values run. Hut when 
it is a'so ronsidereil tImt tliesi* maehines tiad never l>een out 
of their rrales; that em-h was equippnt with an unused Cler- 
get engine*, that oaeh was also aeismit>niiied hy nii ndditionnl 
unused Cleigel in an Dno[>ene>l (in lineil ease; that (wo new* 
engines and one plane, all in fierfeet I'oiidition w*rre sold for 
#76, it is nfiparent tliat the Customs Itepaitment were poorly 
mfomied aliotit the lure and romanee of the air to say* uolliiiig 
of the rost to the Kritish luihlie in taxes of this lot of or- 
phaned airplanes. 

The pureluiser of 96 of tliesi* Avros. eaeh with a spare en- 
gine. at the rale of $75. was Isreal Ludlow, oiieraliiig as Aa- 
soeiated Motors. I'nder the latter name there hlossoiiieil forth 
in tile Kew York tintiers on a recent Huiiday a largi* ad in- 
fonuing tlie fiublie that n jterfeetly giHs] lot of Avros were 
again tor sale at a priee. IVm. Davis of Ilastimuek Heights, 
X. .1., with isiiLsiilemhle e.\|iei‘iene«‘ in marketing ex-war nin- 
ehiiies. immediately aeeured from Mr. Ludlow, at a (iriee forty 
of the Avnu eaeti u'itli its sjiare engine. Mr. Davis in turn 
has disposcsl of twenty-six of the»e nmeliitu’s at a very* hand- 
some iiruflt. wliile other lots have also I'tianged tianda one or 
more times. Proving eonelusively* that tliere is sueii a thing 
ns enminen*ial aviation if y*on pro|>erly* eomiiiereialiae it. 


More Liberal Contract Policy 

It will lie of interest to ttie ueronautical industry* to know 
tliat tin* Air Service Ims made a eliiinge in its policy in regard 
to its dealings with the industry- C.ireulars issu^ .Iiui. 31, 
192*2. rei|iu>s1 designers to sulimit d<*signs of desirvd typiw of 
niqilaiies Atnl to aeeolupany tbeir drawings w'ith their estimata 
of the rost and tinie of uonstruetiiig one* and two sneb air- 
plain's i*\(H*rim<*ntally*. No ooiniietitlve liids on this I'lmstmet- 
ioii work nre invited for the reason tliat eonipctition in pnee 
is impnietienhle ivliere sneh eonipetitor w'oiild hid on liia-owa 

From niimng tlie di*sigtis sulimitted the government will se- 
lect the tlin-o whivli nre the most sat isfaetory, all things con- 
sidered. Kaeli of tin* three designers thus selected will he paid 
the nnumiit indicated in the etreular, competitors for these 
tmyinenfs being limited to tliosi*, w'lio, in the opinion of the 
Chief ot Air Serv'iee, iMwsess snifieient facilities and cain]icteiit 
liersonnel properly to perl'onn an e.xperimental eoiislniction 

Tlie practice whicli the govenimcnt expects to follow is to 
seUs't one or more of the designs submitted under each I'ircular 
ond to plai-e an experimental eonstruetion contract with tbe 
desigm*!' for one or two niqitanes of eaeli design. Tlie price 
to Im* (iHid will lie a matter of m*gotiation lietween the gov- 
emiiient niid tin* designer, thu-s eliminating Co a very large ex- 
tent 'itisteful eompetilion. .Should any aiqilaue iirodueed 
under such experimental eontrnet (itove worthy of reprmloct- 
ion, and should (tie government deride to reproduce it, it is 
pro|K)s(sl to enilenvor to nuirli an ngn'eiiient with tile origioat 
maker for siirh rx|ierimental airplanes for furttier produetion 
without c*alling for bids. The gi'vernment reser\*es the right 
ti> rail for I'ompetitive hide for sueh aindmies, how'cver. .should 
it tie unalili* In n>ni*li an ngreeiiient as to prii*e, tml in sneli an 
event if iiii iiwnnl'is tnadr to one not the original maker, the 
governineiit prot>os4*s to ]iay* the latter a my*a1Cy* imnsisting of 
a tixeil Mini per airplane, sueti n>vat(v, however, not to exceed 
#inilli per Iiirplnne nor to total iii'orr than -S60.000. 

This lu'w' (KiUry is a iiiarkisl step in advance. It w*ill in- 
eri'a-j*. It not n'store. the ims'nlive for engineering develop- 
ment, Its under it Milistanlial eneoumgement is given designers 
Slid rx|ierimrnta1 ixiiistruetors to prodtire aindanes tvhieli may 
lie adopted liy Hie goveriinient for iiroiluetioii- I'nder tlie new 
|K)liey, a designer will know' tliat if his airplane is nelunlly 
put on a pivnlurlion basis. In* will either receive the pi-tslurt- 
ion i*ontrHer or in lieu thereof n niy*alty* for eaeh sueh ain>lane 
jiriKlueed liy otIu*rs for the pivernmenf. 


The Flying II Activities in Texas 

Commereial aviation aetivities in the Slate of Texas, early 
reeognixed ns an ideal territory for all-the-year flying, are 
again on the up grade, judging from a report received from 
The Flying V School of Aviation, of San Antonio, 

Along with the sevenil army Helds at whieh oomniereial 
fliers are welismie. jirivate or municipal fields have been es- 
tablished at San Antonio. Dallas, Houston and several other 
places. These are pcofierly marked and equipped with han- 
gars, gas and oil. 

For tlie past two years the Fly*ing U organisation has h«'n 
active in interesting Texas cities in municipal landing fields 
and aerial tioliee reser\*es. Dallas, Houston nnd one or two 
other cities now have regularly* oiganiaed aerial Twiiee who 
serve without pay and supjily their own ships. 

Boside.s eondueting an aviation school, the Flying U, of 
whieh ex-amiy* pilots Joke I^nderwood and P. O. Boron, are 
the principals, are rebuilding for eonimereial work various 
ty*i>es of planes pureliased from the aovernment. These in- 
ciodc DITJIVs. .IX's. Spad-s SES's. Fokkera, Sop Camels and 
Standa rds. 

Tin* Standards, rebuilt ns 3 and 4-plaee sliips with 160 or 
ISO lii>. Hisso engines and DH landing gear have proven par- 
ticularly* rfBcient for photographic and pas-senger carrying 
work in the Southwestern climate and also of special advan- 
tage in the mountainous sections of northern Mexico. 


Flying Boat Traffic Increases Florida 

Aeromarine Airways Carrying Pas- 
sengers from All over the World 


Kloruhi lia-s become the cciilcr ot Hying Imal oiieratioii in 
the rmlcil Slates, according to reports issued by C- F- 
Kedilcii, I'n'sideiit of tin* Aeromarine .\irways, liic. The 
largest rmmiHT of passengers transported by this Company 
in one tint* was I'orty-si.x jiersons. 

Of flie 'vliule nonilicr IransiHirlcd, 16 were cnnicsl from 
Kev West to Havana, a distance tif 100 miles — Hying time 
75 miiiuleii; 10 trom Miami to Key West, 5 from Key West 
to Miaiiii. 175 miles--llyiug time 112 minutes; 12 from Miami 
to Himiiti and return, a one w*ay* diataiiee of 45 miles — fly'ing 
time -Ml minutes; and 11 from Miami to Nassau a distanee ot 
187 miles — Hying time 12') minutes. 

No {lerson of the total nunilier was I'ountcd tw*icc. Tins 
sets a new daily record for aerial transportation as a mode of 

These Florida oi>emtioiis by the Aeromarine Company are 
doing more than anything else to estnhlish commercial avia- 
tion in America. The passenger list reads like Who's Wlio in 


I’aiiiiiua, K. 1’.: Toronto, Canada, San Jose, Costa Rico; lli>- 
bile, Alabiiiim; Elkins, West Virginia; Sacramento, Califor- 
nia; -Memphis. Tennessee ; Hamilton, Ohio; Roselle, New Jer- 
sey*; Philadeliiliia, Pennsyvanin ; Cambric^, Massaebusetti ; 
IlaytoiiB, Florida : Begota, Columbia; Andover, Massachns- 
et!--;\Vnsliington. D. C.; Milwaukee, Wisconsin; Harrisburg, 
Virginia; St. Louis, Missouri; Chicago; Illinow; Tampa, 
Florida; lc|uique, Chile; Norwalk. Connecticut; Little Hoek, 
Arkimsns; Boston, Massnehusetls ; Perth, New Brunswitk, 
C'anaila; Wv'oiuissing, Pennsylv*nnia ; Detiver, Colorado; Nfas- 
SBU, Baliama Islands; Joliet. Illinois; Kansas City. Missonri; 
Hollywoml. Califomia; Jacksonville, Florida; Los Angeles, 
Cnlif'omin; Dallas, Texas; Nashville, Tennessee; Charleston, 
South rarolina; (Ireenflcid, Maasaeliusctts ; Springfield, II- 
linoL; Kodsville, Connecticut; Marion, Tennessee; Cleveland, 
Otiio: Aurora, Illinois; Detroit Miehigan; Shreveport, Loais- 
iaiin; Hartford, Cooneetieot ; Woiveater, Massachusetts; New 
Knehelle, New York; Salt laike City, I'tah; Tliomnsvi'le, 



■yilly mode a record /light of 70 minuleg from Key 
r, ir. C. Brady, R. L. Faniham, E. P. ftveiiiuw. ( 


■fsl lo Havana in an Arromarino boat. L. to 1?.: 
y Carey, C. F.. Mitchell, Lee Ohrell and F. Sodriguet 


America nnd the countries represented cover almost the entire 

.timing tlie jiroiiiinent ]»nssi*iigers carried during this season 
fnioi .January 1 to February* 12 were Charles E. Mitchell. 
I'n'-idonl, National City Bank. Petvy Q. Rockefeller, E. P. 
SvYcnsoii. Chairman of the Hoaixl of Directors of the National 
City Bank. W. G. Brady. R. L- Fsmliam, Guy Care.v. al-io 
Diivvtors of the National City Bank, nnd Led Olwell, Assi>- 
tniil lo President Mitchell. Mr. and Mrs. Frits Kreis'er. Prince 
Antoine Hiheseo of tin* Rumanian Legation of Washington. 
I). I'., E. M. Slntler of hotel fame. Signor Rivero, ow*iiei* of 
the Dario de la Marina, one of Hie largest Cuban newspaper*. 
Mae Murray, motion picture netres.s, R. Sills, New York |ir^ 
dine iiiereliant, C. A. Briggs, well known eartoonist and his 
wif'*, H- W. I^we, Director of Jolmson nnd Higgins, R. G. 
Mi'iioenl, son of the foitoer president of Cuba, Captain Bor- 
ing. Aid.to Governor of Nassau. Mayor Dies of Youngstown, 

The daily reports show tliat people ftxim the following 
l oiintries nnd cities have Hown since Jan. 1 ; New York City; 
Bnlliiiiore. Maryland: Havana. Cuba: Mexico City, Me.xieo; 


Georgia; Itarinetta, Wisconsin; Loudon, England; Paris, 
Fram-e; Noroton, ronnectient; East Orange, New Jeisey; 
South Oraoge, New Jersey; Newark, New Jersey; Bavshore, 
Long Island; Elkhart. Miehigan; La Orange, Illinois; In- 
diana]>olis, Indiana; Bavonne, New Jersey; St. Paul, Mich- 
igan ; Buffalo. New- York ; Clean. New York ; Charleston, West 
Virginia*. Nelight, Nebraska; Burlington, Vermont; Bridge- 
port. Comieetieot ; Hnwlton. Pennsylvania; Greenwich, Con- 
nwHitit; Montgomery, Alabama; Yongstown, Ohio. 

iinny paxsriigers registered from their hotels making it 
iniiMinaible tor the pasM-nger agent to determine their Iwirae 


Tlie Aeromarine Heel in active oiwrations (not counting 
those held in reserve) eonsisU of the following eleven jitiiMn- 
ger twin I.iberly motor (lying emiaera: Santa Maria. Nina, 
Columbus. BalbM. Ponce de Leon, Mendosa, and the follow- 
ing five jiasseitger single Liberty- motor, open cockpit fi.ving 
boats: Pennsvivanin. New York, Miami. Florida, Virginia, 


New Jersey. Presidente Zayas- 

Before tlie o];ening of the Florida aenson. C. F. Redden 
realised that adequate fneilities for the sale of the Aeroiiiarine 
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Construction and Testing of Model Airplanes 


More Acfiirate Results Obtained by Omit- 
ting Scale Struts. Wires and Fittings 
By ff aUer S. Diehl 


T~ 

w 
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UssU of fiiodol airiilimw or sonii 
The av«Ta(n> airpliuie model U «>ns: 
■ascmbly plans witli detei! dejwndi 


G (e«t datj 
n “ The f 


skill of tile mo< 
ot a model ia ven,- hiali. 
frequently unroliahle. 
itended (o supplement F. 
ruclioii of Models for Tests 



Wind Tunnels” (National Advisory Coiiiniittee for Aero- 
luotiea' Report No. 74). It will be shown that the constme- 
tion of an airplane model ean and should he simplified in 
order to obtain the most reliable test data. 

Cenerai R€quiram^u in Mode/ Conduction 

The general pnrpoac of the usual wind tunnel tests on n 
model airplane is to obtain the aerodynamic characteristics, 
the static balan^, and the efficiency o£ the controls for the 
particular combination of wings, tail surfaces, fuselage and 
landing gear employed in the design. These parts must be 
exact scale repr^netions. Any appreciable variation from 
scale reproduction must be in the remaining parts of the 
model, i.e.. strata, wiree, fittings, control horns, radiators, 
engines and the various attaebmeuU found exposed to the 
wind in special airplanes. 

Obvionsly the wings, tall surfaces, fuselage and landing 
gear must be rigidly held in the proper relation. 

another, preferably with 

requirements are easily 
monoplanes, but they a 
multiplanes, particularly 
an exact scale reproduel 
eordance with the popniar coneepti( 

Although model strata and fittings 
suit to make, their " ' 


Tiie r 


which is not only difiicull to lino up, but also diffi^ 
to keep adjusted. The values of drag obtained from teats an 
from 20 per cent to 60 per cent higher than the values i*. 
tamed from enleulationa, which allow for a normal scale effect, 
This great difference in drag is due to the abnormal scale 
effect for strata and wires at low values of VI.. Fig. 2 b 
included to illustrate the magnitude of this scale effect. The 
average fuH sc^^c atrat, say 2 in. thick at a velocity of 100 

vr. = 18.7 
D, sw 0.042 

For a 1/24 scale model tested at 50 f.p.s., the diaracteristie* 
will be 

16.7 


•ortional full t 
vs and cables 
The scale ef 


ei^loj 


strut is about lour 
tie- value. 

a about une-hajf ot 
R on fittings is un- 
of the same 


s that for the wires. It therefore appears ...... 

an exact reproduetimi of the interpiano bracing on 
This fact Has been realised in the construction of 
models, in which, according to the test reports, the 
■ -ing was supposed to allow for the 
^is assumption U hardly jnsti. 

iving a certmn degree of balance between Uie 
s. Even with this simplification there still 
uireraents of rigidity and minor adjustment 
s difficult to meet with the model streamline 

of inveatigationa made at the Washington 




if it in tost fairly 
Pig. 1 xepresanti 


ited the full sea 
tnlerpUme Braeint 
average attempt to secure ai 


. - - — — j ,n ^mmetiical 

patra withont reference to the location of strata on the full 
scale airplane. It is found that three pain are sufiScient 
for the average biplane model. Adjustment is obtained by 
fitting tbe struts with R.H. and L.H. threads into correspond- 
ing bushings in the lower and upper wing. The diameter of 
tbe wire need depends upon tbe sixe of the model varies 


Testa have shown that tbe lift of these wires is 
„d that their drag is substantially constant over 
rtnge of flying an^es. A very close approxiranti 
true model scale drag of the airplane may therefore be ob- 
tained by correcting the ol)served model drag tor the differ- 
ence between tbe drag of the cylindrical strata and tbe scaled 
down value of the ralcolalcd drag for the full scale interplanc 
bracing, i-e. 

ir T) — D. — D, 

D* is tbe corrected model drag, 

1) the observed model drag. 


The construction ol 
withoQt affecting the 
stance, the control cabi 


imated by : 
cent <if th 
lie wake of th< 


stanee ineinded ii 

me-1>alf of flie 
n. Free air n 
flat plate wlio 


further Amplified 
. results. For in- 
coutrol horns, 


/). the dm 


II the model, 


of t. 
,nd D. t 


c>’lin 

I calenletcd model cqui' 


radiator core. Nose radinters shoal 
! method deseribed in S.A.C.A. Rep 
Veiy little detail should be used or 
elds, wing skidA tail skids, siiock 


II full scale values, the 




Iimiiieiiaed that in each c 
It the c.g. be compered wi 
;1i the nceeasity of this ej 


the nppenra 
the foregoin 
adjusted ; oi 


equireil to put in the detail 

c of a model whieh embodies 
simplifications. This model 
test it gives satisfactor>- re- 
s reduced atiproximately 5fl 


Notices to Aviators 

Issued by Hydrographic Office. U. S. Na\-y 


.Miss 


iment of a 


andi^ fletd^l^ milra eut 
of Pultun, Mo. The field is 2600 ft. long, north and south, 
and 2000 f(, wide, and is marked by a hangar with circles and 
wind hag. The Held is lexel, sandy, liard and dry, and covered 
with short grass; altitude SOO ft. above sea level; prevailing 
winds north and south. 

Obstructions consist of a row of trees along tnv north fence, 
saattei-cd trees along the east side, low telephone wires along 
the south side, and fence and two tr e es on the wiest side. 

Oil and gas on the field; hangar space for two transient 


CUHou, Rofcbaok. Sit, 
Seaplanes can land off tl 
deptlis of 22 to 75 ft., s 
facilities; rise and fall o 


Ohati 


-Steami 


ailing 


lesseU will be at 
tiding and take-off. 
Wadsworth Lighthousi^ 


Address Walt, 
farther informat 


r Leslie W. Mauldin for 


I-androarks: — Stapleton Pier; Fort 
red brick, 2000 yd. below* Rosebank. 

Supplies of all kinds may be obtained. 

Not*. — C oming up the Narrows on the left hand is a r 
brick liglitbouse (Fort Wadsworth); 2000 yd. farther up 
town of Rosebank; 1100 yd., Clifton; 1200 yd., Stapleto 
1200 yd.. Tompkinsville; 800 yd., St. Georgs. (N. A. I 


G.) 


a Spnnge- 


Albmii/.— Seaplanes can land at Albany in depth of U ft. 
■t low water, mud bottom ; rise and fall of tide 2.9 ft Land- 
ings nmy be made above and below Albany ; beaching facilities 

SnppHea of all Itinds an available. 

Shi(is should take off south of Albany; taxi to plenty of 


n the 


i 126 milea 




Note. — Albany is 
from the Battery, a 
below Albany. 

Ncu- RochoUe.—f 
depth of 10 ft., me 
tbe bathing beach. 

Obstructiona : — Numerous small craft anchored. 

Landmarks: — Two flagpoles, two chimneys, and white 
ebnri'li steeple; lighthouse. 

Su;>pliee of all kinds can be procured. 

Note. — This is a good anchorage in all kinds of weather. 

Bast Qiiogue, Long Island . — Seaplanes can land at East 
Qnogue in diallow water with poor beaching facilities (can 
not approach within 100 ft. of beach) ; bottom not good. 

Olistractions; — A few pier stakes and small sailing vessels. 

Landmarks; — Town of East Quogne, Bast Qnogue Hotel, 
Coast Guard stations 73 and 74, Shinneeoek Lighthouse, 

Supplies and repairs ^ mile. 


1 ^H.~Mr. Hiram C. Todd, of 
Saratoga Springs, N. V., reports that a municipal aviation 
field has been established about 3 miles northward of that 
city. The field, which is within easy walking disCooce of a 
trolley line, ia marked by a 100 ft' circle and the initisls 
“8.S.” Tbe ground is level and well adapted for the use of 
largo aa well as small planes. A gasoline station is located 
on one eoTuer of the field and the clubhouse of the McGregor 
links is a few hundred yards distant. 

The field is open to all risiting aviators. (N. A. 10, 1921.) 

NeutJerioy 

Landings for seaplanes . — The coramanding officer, United 
States Naval Air Statiori. Rockaway Bea^ Long Island, 
reporta that seaplanes can land at the following places : 

Sagport . — Seaplanes can find a landing at Keyport, on 
Raritan Bay, in from 3 to 4 ft. at mean low water, gravd nod 
mud bottom ; riae and fall of tide 6 ft. Tbere is no beach. 
Landmarks : — 

Supplies at / 


e airplane factory, 
t Keyport. 


warnings are displayed a 

In taking-oS taxi beyond bar. 

(See Notice to Aviators 3 of 1921.) 

Pleasure Bay, Long Branch . — At Pleasure Bay good land- 
ing for small planes may be found, depth of water 10 tt. in 
the channel ; rise and fall of tide ft. ; bottom mud. There 
are no beardiing facilities. 

Landmarks: — Long Branch Steamship Co.’s building with 
red roof. Coast Guard Station 101. 
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Foreign News 

France 

It ^ reported that among the extensions planned by French 
air lines companies during the coming year is that by the 
Compagnie Mes^eries Aeriennes of their London-Paris 
service to Afarseilles. At present Paris is not linked up by 
air to the south of France, travelers having to proceed to 
Toulonse by train. If the new line is established it should 
make a very considerable reduction in the time taken to get 
to the Riviera via Marseilles. It may also link up with the 
Lat^oere lines to Morocco. 

G-erU Britain 

Tests of fuel tanks entered for the Air Ministry competition 
for safety tanks for aircraft commenced at the Royal Aircraft 
Establishment. Famborough^ on Dec. 5, and will continue 
thereafter on alternate days until the tests have been completed. 
The object of the competition, for which prizes amounting to 
£2,000 are being offered, to obtain, if possible, a tank which 
will withstand the shock to which it may be subjected in an 
airplane crash without either bursting or leaking, and thus 
eliminate almost entirely the possibility of fire in such cir- 
cumstanc<^, and which will also withstand the effect of enemy 
action by machine gun and shell fire. Improvements in de- 
sign and inspection have already practically removed the 
danger of fire from internal causes during flight, and the 
satisfactory solution of the present problems will mean fur- 
ther substantial prepress. The competition which, owing to 
its importance, was thrown open to all the world, has brought 
in twenty-six entries^ — nineteen from Great Britain, three 
from France, and one each from America, Belgium, Italy and 
Japan. Three prizes will be awarded, the first being £1,400, 
the second £400 and the third £200. 

An experiment was recently canied out at Farnborough by 
the staff of the Royal Aircraft Establishment to discover if a 
parachute would ensure safety to an airplane pilot in the event 
of a spinning nose dive. A Camel biplane was detached, 
nose downward, from an obser\at'oii bal'oon at a height of 
some 2,000 ft., and when half-w'ay to the g:i*ound a weight 
bearing a parachute broke away from the ])lane. The altitude 
apparently was not enough, for the parachute did not ex]>and 
until it had nearly reached the ground, and it landed with some 
violence. Further experiments are to be tried under slightly 
different conditions. 

Spein 

The Spanish Air Traffic Co. of Madrid has bought two 
Fokker airplanes of the latest type. These will he put into 
r<‘gu'ar ser\*ice on an air line between Sevilla, S])ain. and El 
Araish (Larache) Morocco. The distance between these points 
is 170 miles and includes the crossing of the Strait of Gib- 
raltar. This line, which also carries Spani.sh mails, Avas recently 
opened with much ceremony, including a bles.sing of the 
machines by the Bishop of Sevilla. 

Argentina 

The Ministry* of War has ordered that on each landing field 
belonging to the Government and under said Ministry*, a visual 
signal is to be painted consisting of one, two or three capitals 
placed in the center of the field. The upper part of these 
capital letters will face the north. The letters will be painted 
as if ^ ach one was surrounded by the lines of a rectangle of 
20 by 10 m. Each letter will have a width of 3 m. 

The military' airdromes will have a horizontal band three 
meters in width on the lower part of the letters right across 
the same. The letters may be made either out of brick, wood, 
or any other material, and should be inlaid in the ground so 
that they will not mean the slightest obstacle for the taxying 
of the airplanes; also they will be whitened with lime, in order 
to be able to distinguish them &om high up. 

Civil airplanes will not be allowed to land on fields where 
military' airdromes are located without previous authorization 
or, in case of serious trouble, when permission will be i-equested 
from the air by given signs. 




CAr.iFonifiA 

SAN FRANCISCO. CALIFORNIA 

EARL P. COOPER AIRPLANE & MOTOR CO. 

ILLINOIS! 

CHECKERBOARD AIRPLANE SERVICE 

FOREST PARK. ILLINOIS 

ISDIA.NA 

One of the largest and best equipped flying fields 
in the United States. 

CURTISS-INDIANA COMPANY 

Kokomo, Indiana 

ALL TYPES OF CURTISS PLANES. 

MASSACirVXETTS 

BOSTON AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST., BO.STON. MASS. 

M/NNNSOTA 

WHITE BEAR LAKE, MINN. 

The Twin Cities’ chief summer resort. 

Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 

NEW JERSEY YORK AIR TERMINAL 

8oo Acres — 6 miles from Times Square. 

Learn on ships that cannot tail spin. Planes rented $30. hr. 

CHAMBERLIN AIRCRAFT 

Hasbrouck Heights, N. J. 

,V£’ir YORK A NEW JERSEY 

CURTISS FIELD. GARDEN CITY. LONG ISLAND 
KENILWORTH FIELD, BUFFALO, N. Y. 

FLYING STATION. ATLANTIC CITY. N. J. 

CURTISS AEROPLANE & MOTOR CORPORATION 

NEW TOPE 

AEROMARINE AIRWAYS, INC. 

Times Building. New York 

H Passenger Flying Cruisers -- 5 passenger, open and 

enclosed Flying Boats. Sightseeing Tours - Flights to Shore 

and Lake Resorts 

OHIO 

DAYTON, OHIO. 

Supplies. Hangars. Shops and Field i Mile from Dayton limits. 

JOHNSON AIRPLANE & SUPPLY CO. 

OREGON 

LAND OR WATER FLYING 
OREGON. WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND. OREGON 

rENNSYLVAJflA 

Plying School and Commercial Aviation 
Send for Circular 

OfBcial Flying held Aero Club of Pennsylvania 

PHILADELPHIA AERO-SERVICE CORPORATION 

636 Real Estate Trust Building, Philadelphia. 

WISCONSIN 

CURTISS-WISCONSIN AEROPLANE CO. 

FLYING SCHOOL 

Milwaukee Air Port 

GILLES E. MEISENHEIMER 

330 Clinton Street Milwaukee. Wis 

If yon are one of the conpantes in your state haWag first 
class facilities for passenger carrying, pilots’ training and 
special fights, you should be represented in WHERE TO FLY 
each week. 
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